Autoregulation of human optic nerve head circulation in response to increased intraocular pressure.
The following experiments were undertaken to determine if blood flow is maintained by autoregulation in the human optic nerve head when circulation is challenged by elevated intraocular pressure, and to determine if the presence or absence of autoregulation is universal. Laser Doppler flowmetry was used to determine the average velocity, the number of moving erythrocytes, and the volume of flow in the capillary bed of the optic disc. These parameters were measured in 10 subjects at spontaneous levels of intraocular pressure (IOP), and at pressures artificially elevated to 25, 35, 45 and 55 mm Hg with a scleral suction cup. Four subjects (two who showed autoregulation and two who did not) were studied on six additional occasions to determine consistency of the findings. In these same four subjects a second location on the disc was also measured on six occasions to determine if the IOP-effect on blood flow varied by location. Of the 10 subjects initially studied, seven maintained the baseline level of blood flow over the lower part of the range of elevated intraocular pressure (evidence of autoregulation), but showed a decline in flow by the time IOP reached 45 or 55 mm Hg. Two subjects showed a linear decline in blood flow beginning with the smallest increment of elevation of IOP (no autoregulation), and one showed an uninterpretable result. The two individuals who showed the linear decline and two of those who showed efficient autoregulation were remeasured, and each showed consistently the same pattern as before when restudied on six different occasions each. However, at a different location on their discs, autoregulation was manifest in all of these four individuals. When challenged by elevated IOP, the optic nerve head typically maintains a steady-blood flow over a range of IOP, but fails to maintain the same flow by the time IOP reaches 45 or 55 mm Hg. Some disc locations, at least in some individuals, do not show this autoregulation, but exhibit a decline in blood flow linearly related to IOP, even with the modest elevation of IOP.